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P106 – Table 1. Pearson correlation coefficients
CTX-1I NTX-I HA COMP Epitope 846 CII Propeptide
(N=55) (N=60) (N=93) (N=91) (N=89) (N=93)
TQOL variable
K-L 0-IV 0.298* 0.265* 0.302** 0.226* -0.072 0.066
JSN 0-3 0.229 0.229 0.430*** 0.297** -0.131 0.032
Osteophyte 0-3 0.327* 0.243 0.277** 0.246* 0.002 0.069
Sclerosis 0-1 0.274* -0.019 0.226* 0.195 -0.083 -0.034
*p < 0.05 (2-tailed test). **p < 0.01 level (2-tailed test). *p < 0.001 level (2-tailed test).
(BSP), Cartilage Oligomeric Matrix Protein (COMP), Bone Alka-
line Phosphatase, Epitope 846, Hyaluronan, C-Reactive Protein
(CRP), PIIANP, CII Propeptide, PINP, and urinary CTX-II and
NTX-I. Bivariate Pearson correlation coefficients were calculated
for each biomarker with each OA score.
Results: Significant correlations were observed with CTX-II,
NTX-I, HA, and COMP, markers of collagen degradation, in-
flammation, and matrix turnover (Table 1). Correlations with the
remainder of the biomarkers were not significant. TQOL sever-
ity averaged 35 (SD 19) for K-L grade and 7 (SD 7) for JSN.
Findings contrasted with the positive correlation of biomarkers of
synthetic activity observed in our prior report where individuals
with hereditary OA, mean age 34 yrs, had K-L and JSN severity
averaging 41 (SD 34) and 14 (SD 19) respectively.
Conclusions: The presence of OA in an older cohort demon-
strated an increase in degradative/inflammatory markers, con-
trasting with increased PG and collagen synthesis in a younger
hereditary OA population with greater disease severity. Although
differences in pathophysiologic mechanisms between the groups
cannot be excluded, findings suggest that biomarkers reflect
disease duration as well as severity, and that biomarker re-
sponses precede changes in overt structural damage; snap-shot
biomarker levels may only partially reflect disease evolution.
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Purpose: The aim of this study was to compare the expression
of active cell-death associated c-jun protein and major pro-
inflammatory cytokines IL-1 and TNF-α in synovial membrane
and cartilage explants with that in control tissues.
Methods: Synovial membrane and cartilage explants from pa-
tients with OA and healthy controls were used for this experiment.
Levels of cytokines IL-1α and TNFα in tissue extracts were mea-
sured by Immulite system and ELISA, respectively. Markers of
apoptosis active caspase-3 and c-jun kinase were analyzed in
paraffin embedded cartilage and synovial membrane samples by
immunohistochemistry.
Results: The expression of phospho-c-jun was observed only
in OA cartilage, but not in other examined tissues. Caspase-
3 activity was higher in OA than in control cartilage (10% vs.
<5% of positive cells), although there was no difference between
OA and healthy synovial membranes. Furthermore, significantly
higher expression of TNF-α was demonstrated in both OA syn-
ovial membrane and cartilage compared with counterpart control
tissues. On the other side, IL-1α expression was significantly
higher only in OA cartilage.
Conclusions: These data stress the role of pro-inflammatory
cytokines and apoptosis of chondrocytes in the pathogenesis of
osteoarthritis.
Acknowledgments: This work was supported by MH, CZ, grant
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Purpose: Current consensus suggests that biomarker correla-
tions be based on total body burden of OA. In prior studies,
we demonstrated positive correlations with proteoglycan and
collagen synthetic activity in subjects with familial precocious
hereditary OA utilizing a new assessment tool, Total Quantitative
Osteoarthritis Load (TQOL). TQOL methodology defined OA car-
tilage involvement computed by joint disease severity multiplied
by standardized MRI-derived joint cartilage volume at risk. Sub-
sequent studies in a population of older subjects with idiopathic
OA revealed significant correlations between TQOL scores and
biomarkers CTX-II, NTX-I, HA, and COMP, markers of collagen
degradation/inflammation and matrix turnover. To further vali-
date a simplified TQOL instrument (TQOL-LITE), scores were
calculated for this new instrument based on similar cartilage vol-
umes for knee weight-bearing area (7 ml) and hip (9 ml), and
compared to the previously obtained correlations utilizing the
comprehensive classic TQOL measure.
Methods: Biomarker correlations were computed from data of 98
subjects, mean age 65 yrs (range 59-71), median duration 14 yrs,
in all of whom x-rays of knees and hips were available. Kellgren-
Lawrence (K-L) grade (0-IV) and Joint Space Narrowing (JSN)
(0-3), were determined by an experienced musculoskeletal radi-
ologist. Using standardized MRI-derived joint cartilage volumes,
Total Quantitative Osteoarthritis Load (TQOL) scores were com-
puted related to knee and hip OA. Biomarkers included serum
Bone Sialoprotein (BSP), Cartilage Oligomeric Matrix Protein
(COMP), Bone Alkaline Phosphatase, Epitope 846, Hyaluronan,
C-Reactive Protein (CRP), PIIANP, CII Propeptide, PINP, and uri-
nary CTX-II and NTX-I. Bivariate Pearson correlation coefficients
were calculated for each biomarker with each classic TQOL OA
score. Similar correlation coefficients were derived for TQOL-Lite
using the Sum of Severity K-L scores and the Sum of Severity
JSN scores.
Results: Significant correlations were observed for NTX-I, CTX-
II, HA, and COMP, when using the Sum Severity scores (Table
1); correlations were most consistent with KL grade. No con-
sistent significant correlations were seen with other biomarkers.
Correlations were similar to results utilizing the classic TQOL
assessment tool.
Conclusions: A simplified TQOL assessment tool based on
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Table 1. Pearson correlation coefficients
NTX-I CTX-II HA COMP
Classic TQOL
K-L 0-IV 0.265* 0.298* 0.302** 0.226*
JSN 0-3 0.229 0.229 0.430*** 0.297**
TQOL-Lite
K-L 0-IV 0.282* 0.321* 0.362*** 0.263*
JSN 0-3 0.267* 0.200 0.398*** 0.276**
*p < 0.05 (2-tailed test). **p < 0.01 level (2-tailed test). *p < 0.001 level (2-tailed
test).
Sum Severity of scores for hips and knees provided similar
results to the original TQOL assessment tool, and simplifying its
general use. The full TQOL assessment tool should, however,
be considered to evaluate biomarker correlations for maximal
accuracy in overall assessments.
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Purpose: In humans, one of the most promising biochemical
markers of cartilage degradation is the C-terminal crosslinked
telopeptide of type II collagen (CTX-II). The rabbit model of an-
terior cruciate ligament transaction (ACLT) is a valuable animal
model of osteoarthritis (OA). The aim of this study was to de-
scribe the changes of cartilage degradation by measuring type II
collagen degradation fragments (CTX-II) in the urine of rabbits in
this ACTL model of OA.
Methods: 2 experimental groups of New Zeland rabbits were
studied: ACLT (n=32) and sham operated rabbits (n=32). A
medial parapatellar approach was used allowing the transection
of the ACL under complete visualisation in the middle third of the
ligament with the stumps left in the joint. Sham surgery consisted
of a complete arthrotomy including full visualisation of the ACL
which was always checked as fully intact. This procedure was
performed on only the right knee. At 2, 4, 8 and 12 weeks after
surgery, 8 rabbits per experimental group were sacrificed.
A macroscopic grading was performed on the right and left knee
joints using the scheme of the International Cartilage Repair
Society. Specific areas and sums of areas of all joint sites were
analysed. For microscopic evaluation, 4 muem sections of the
central tibial plateaus were stained with H&E and Safranin O.
Histologic analysis was performed with a dedicated grading sys-
tem accounting for pathologic alterations of proteoglycan content,
matrix structure, cellularity, tidemark duplication, and osteophyte
formation, basically a modified Mankin scheme.
Urinary CTX-II was measured by ELISA in 24 hr urine samples,
which were obtained during the 24 hrs before surgery and again
during 24 hrs each sacrifice time points. Intra- and inter - assay
CV was below 10%. Data were corrected for creatinine excretion
measured by standard colorimetric assay.
Results: All animals (n = 64) were free of signs of infection
and had a normal postoperative course. Lesions advanced with
time following the ACLT: at 2 weeks after ACLT, macroscopically
visible lesions were only detected at the medial femoral site (p<
0.05). With time, lesion size increased and lesions appeared at
more joint sites. At 12 weeks after ACLT, medial and lateral tibiae
as well as both femoral condyles showed statistically significant
lesions. Histologic scores showed early OA after ACLT, when
compared with the unoperated contralateral side. Also, a statis-
tically significant difference was seen versus the sham surgery
group at the respective timepoints. In sham operated animals,
compared to pre-operated controls, urinary CTX-II did not signif-
icant changed during the first 8 weeks and then decreased by
65% (p=0.01) at12 weeks. In ACTL rabbits, there was a median
77% increased in CTX-II levels for weeks after surgery and then
values decreased.
Conclusions: In this ACLT-rabbit model, urinary CTX-II levels
peaked 4 weeks after surgery suggesting that it may be valuable
to monitor cartilage degradation in this model of OA.
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Purpose: The CTX II assay has been used to examine the type
II collagen telopeptide concentration in human synovial fluid,
explant media, and urine of rats and humans. These reports
demonstrate that CTX II may be one of the most beneficial
biomarkers for diagnosing, predicting and monitoring changes
that occur to the articular cartilage in osteoarthritis (OA) patients.
Based on these reports, it seems logical that the CTX II assay has
the potential to help diagnose, predict and monitor OA changes
in horses since the horse is a good translational model of OA for
biomarker evaluation. Type II collagen is well conserved across
species, and Nordic Bioscience Diagnostics has demonstrated
that the amino acid sequence of the CartiLaps® epitope is 100%
conserved across many species including the horse. Thus, the
CartiLaps® assay has the potential to be used successfully in
equine models of OA.
Methods: Serum Pre-Clinical Cartilaps® ELISAs (Nordic Bio-
science Diagnostics) were used for this validation study ac-
cording to manufacturer protocols. Internal quality control (QC)
samples were prepared using the highest concentration stan-
dard provided by the manufacturer (259.4 pg/ml). To create QC
samples, fresh synovial fluid (SF) was collected aseptically from
6 middle carpal and 6 radiocarpal joints from 3 normal horses.
The samples were pooled together for further processing and
analysis. Pooled samples were spiked with a known amount of
standard to create samples with high, medium and low levels
of CTX II. The QC samples were used to determine the pre-
cision, specificity, sensitivity, accuracy, linearity of dilution, and
stability of this assay with equine SF. To ensure that the as-
say could detect different biological activity, previously stored SF
samples were analyzed from normal rested (n=2) and treadmill
exercised horses (n=2), as well as those with naturally-occurring
osteochondral (OC) injuries (n=2).
Results: Reproducibility of the standard curve was evaluated
(n=6 plates) by computing mean optical density (OD) and percent
coefficient of variation (% CV) at each standard concentration.
The overall mean inter-assay CV of the standard OD values was
11.1% (range; 6.8-13.7%). Samples exhibited acceptable intra-
assay and inter-assay precision over 3 plates with an overall
mean CV of 5.2% (range; 0.3-18.8%) and 9.3% (range; 5.3-
13.2%), respectively. Parallelism of SF sample dilutions (1:2,
1:4, 1:8, and 1:10) was demonstrated when compared to the
standard curve (Figure 1).
Lowest detection limit of the assay was determined to be 6.6
pg/ml. Percent recovery was 64.2% for high, 79.4% for medium,
and 93.2% for low QC samples. Linearity of equine SF sample
dilutions (1:2, 1:4, 1:8, and 1:16), was demonstrated (Figure
